Chemistry. NMR spectra were recorded on a 400 MHz spectrometer and referenced to the solvent. Reactions were monitored by TLC using standard silica gel plates. All chemicals were obtained from commercial sources, and the solvents were of analytical grade. Substrates 1-9a and 12a and products 1-2b and 4-8b, along with methyl α-methyl-trans-cinnamate, methyl trans-cinnamate, trans-cinnamonitrile, trans-cinnamic acid, trans-4-phenyl-3-buten-2-one, 2-cyclohexenone, 3-methyl-2-cyclohexen-1-one, 1-cyclohexene-1-carboxylic acid, 1-cyclohexene-1-carbonitrile, 2-cyclohexen-1-ol, 2-cyclopenten-1-one, 2-methyl-2-cyclopenten-1-one, 3-methyl-2-cyclopenten-1-one, (5R)-and (5S)-carvone, ketoisophorone, isophorone, itaconic acid, mesaconic acid, citraconic acid, crotonitrile, (S)-perillyl alcohol and β-bromostyrene were obtained from commercial suppliers (Sigma-Aldrich, Alfa Aesar). The substrates 2-methylmaleimide, N-phenyl-2-methylmaleimide, nitroalkenes (E)-10a, (Z)-10a and 11a, and their respective racemic product standards were prepared as described previously.
completion the reaction mixture was filtered through a Celite ® plug, and the solution concentrated under vacuum. The resulting residue was purified by column chromatography (hexane:ethyl acetate, 2:1) to give the desired product 9b (0.11 g, 25 %):
1 H-NMR (400 MHz; CDCl 3 ): δ 9.82 (1H, t, J 1. 4 
, 135 (90). Spectra were in accordance with those reported in the literature. 4 The corresponding alcohol, dihydroconiferyl alcohol, was also isolated in latter fractions (0.20 g, 43 %):
1 H-NMR (400 MHz; CDCl 3 ): 6.85-6.81 (1H, m, Ar-H), 6.72-6.65 (2H, m, Ar-H), 3 .87 (3H, s, OMe), 3 .67 (2H, t, J 6.4 Hz, CH 2 -OH), 2.64 (2H, t, J 7.8 Hz, CH 2 ), 1.91-1.82 (2H, m, CH 2 CH 2 OH); 13 + . Spectra were in accordance with those reported in the literature.
5
(R)-perillaldehyde 13a: 6 N,N,N',N'-Tetramethylethylenediamine (17.4 g, 150 mmol) was added dropwise to a well-stirred solution of 1.6 M n-butyllithium in hexane (92.0 mL, 150 mmol) at 0 °C under a nitrogen atmosphere. (+)-Limonene (20.0 g, 150 mmol) was added to the resulting pale yellow solution, and the mixture was stirred overnight at room temperature. The resulting dark red reaction mixture was cooled to -78 °C, followed by drop-wise addition of trimethyl borate (16.6 g, 160 mmol). The reaction mixture was allowed to warm to -30 °C and 50% hydrogen peroxide solution (15.0 g, 220 mmol) was added slowly, and stirred for 2 h. The reaction was quenched by addition of water (100 mL), and extracted with ethyl acetate (3 x 100 mL). The combined organic layers were washed with water (2 x 100 mL) and brine (100 mL), dried (MgSO 4 ) and evaporated under vacuum. The residue was passed through a pad of silica and washed with hexane (1L) and hexane:ethyl acetate (3:1, 2 x 1L), which were collected separately and evaporated under vacuum. 7 Spectra were in accordance with those given in the literature. 9 Triethylsilane (0.58 mL, 3.66 mmol) and tris(triphenylphosphine)rhodium(I) chloride (0.031 g, 0.33 mmol) were added to a solution of (S)-perillaldehyde 12a (0.50 g, 0.03 mmol) in anhydrous THF (5 mL) under a nitrogen atmosphere. The reaction mixture was heated a 60 °C for 3 h. After cooling to room temperature, the reaction was diluted with THF (5 mL), water (1 mL) and 1M HCl (0.5 mL) and stirred for a further 2 h. The reaction mixture was diluted with water (5 mL) and extracted with diethyl ether (3 x 20 mL). The combined organic layers were washed with brine (10 mL), dried (MgSO 4 ) and concentrated under vacuum. The resulting residue was purified by column chromatography (hexane:diethyl ether, 95:5) to afford pure cis-13b (0.06 g), eluted in early fractions, followed by a mixture of cis/trans- (90) . All spectra were in accordance with those reported in the literature. 9 The absolute configuration of 13b was assigned after reduction of cis-13b to the corresponding alcohol (experimental below) and comparison of the 1 H-NMR data with literature data. ; hold 1 min. The absolute configuration of 8b was assigned by comparison with an authentic sample of (S)-8b obtained commercially. The absolute configuration and enantiomeric excess of 2-phenyl-1-nitropropane (10b) was determined using chiral GC analysis on a CP Chirasil-DEX-CB column (25 m, 0.25 mm, 0.25 µm) as previously described. 11 The enantiomeric excess of 1-phenyl-2-nitropropane (12b) was determined using a Rt-βDexsa column (30m, 0.25 mm, 0.25 µm): split 100, injector 230 °C, detector 230 °C, flow 2.5 mL min -1 , temperature program: 120 °C, hold for 1 min; to 150 °C at 1 °C min -1 ; to 180 °C at 20 °C min -1 , hold 1 min.
RESULTS AND DISCUSSION
Subtle changes between the three structures of NtDBR and At5g16970: Two additional minor β-sheets found in At5g16970 are absent in NtDBR (residues 75-76 and 117-120). A 3 10 -helix is found in NtDBR (residues E22-D24; Figure 1c) , and a minor helix in seen with residues I255-Y258 in subunit A. Subtle differences also exist in the secondary structure of each monomer of the 3 NtDBR structures. Sheet β6 is absent in the NADPH-bound structure (subunit A), while in the holo enzyme, β9-β10 are absent (subunit A). In the ternary complex (subunit A) and the binary complex (subunit B), sheets βF and β7 are in alternative conformations, and sheet βB in subunit B of the binary complex is shortened. Some residues located in the more flexible regions of the protein were not modeled into the structures due to poor or absent electron density. These included the His 6 -tag and residues from the more mobile surface loop regions of the protein (e.g. K62-V68 and T114-T116). Additionally, residues V16-P20 are partially disordered in each structure, particularly in subunit B. 
SI

Subtle changes in NADP(H) binding between NtDBR and At5g16970:
Given the observed variation in the conformation of bound NADP(H) in NtDBR, there are a few differences in the interactions with the protein and solvent in different subunits (SI Table 2 ). However the majority of interactions are present in all monomers, particularly in binding both termini of the cofactor. The nicotinamide moiety atoms N7N and O7N are anchored to the protein via backbone hydrogen bonds with highly the conserved residues F282, V284 and C252 in all subunits (Figure 2b ; SI Table 2 ). This enzyme contains the consensus sequence GXXS (residues 253-256), which is known to interact with the Dribose moiety of NADP(H) in the related enzyme quinone oxidoreductase. 12 However these residues are not participating in NADP(H) binding in NtDBR. Interactions of NtDBR with the Dribose vary, with hydrogen bonds between the O2D-O3D atoms with the highly conserved Y258 residue hydroxyl group predominating (Figure 3 ). This residue is thought to stabilise the enol form of the transition state. 12 In the ternary complex, residue N230 interacts with the N3D-O4D atoms via its carbonyl oxygen and side chain ND2 atoms. The number in parentheses refers to the number of water residues involved in the interaction.
SI
NtDBR contains the consensus sequence AXXGXXG (residues 161-167), known to cause an unusual nucleotide-binding fingerprint motif seen in quinone oxidoreductase. 13 This motif is also present in NtDBR, with residues A165-V166 hydrogen bonding via their backbone N to the pyrophosphate moiety (O1N) in all molecules. In contrast, there is little conservation in the binding mode of the adenosyl ribose group, with interactions between the ribose hydroxy groups and water or side chain atoms (N332 and K190) predominating. Interactions with the adenine base are predominantly via water molecules, due to its location at the surface of the protein. A specificity for NADPH over NADH can be predicted by the presence of hydrogen bonds between the phosphate oxygen atoms and residues G186, Y206 and K190, the former two being highly conserved within the LTD family. Additional interactions with water are present due to the phosphate binding pocket location at the surface of the protein. 
